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DETAILED ACTION 

Response to Amendment 

1 . Applicant's amendment and remarks received 04 January 2008 have been 
entered and overcome the objections to the claims. 

Drawings 

2. The replacement-drawings were received on 04 January 2008. These drawings 
are acceptable. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1 -39 are rejected under 35 U.S.C. 1 02(b) as being anticipated by Cho 
(KR 10-2002-0041665). 

5. Regarding independent claim 1 , the figures of Cho show an electric field 
emission device having a triode structure fabricated using an anodic oxidation process 
comprising a supporting substrate (10); a bottom electrode layer (1 1) formed on the 
supporting substrate, which is used as a cathode electrode of the device; a gate 
insulating layer (12) formed on the bottom electrode layer, the gate insulating layer 
having a plurality of first sub-micro holes (25) to be used as gate holes of the device; a 
gate electrode layer (13) formed on the gate insulating layer, the gate electrode layer 
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having a plurality of second sub-micro holes each connecting to a corresponding one of 
the first sub-micro holes; an alumina layer (15) formed on the gate electrode layer, the 
alumina layer having a plurality of third sub-micro holes each connecting to a 
corresponding one of the second sub-micro holes; a top electrode layer (Fig. 8) for 
hermetically sealing the device in a vacuum, which is formed on the alumina layer and 
used as an anode of the device; and a plurality of emitters (23) for emitting electrons in 
a high electric field, each of the emitters being formed in a corresponding one of the first 
sub-micro holes. 

6. Regarding claim 2, Cho discloses the emitter containing metal, semiconductor, or 
carbon material. 

7. Regarding claim 3, Cho discloses the carbon material being selected from a 
group consisting of a carbon nano-fiber, a carbon nano-tube, a carbon nano-particle, 
and amorphous carbon material. 

8. Regarding claim 4, Figure 7 of Cho shows a resistive layer (1 9) formed between 
the bottom electrode and the gate insulating layer. 

9. Regarding claim 5, Cho discloses the resistive layer containing Si0 2 or metallic 
oxide. 

1 0. Regarding independent claim 6, the figures of Cho show an electric field 
emission device having a triode structure fabricated using an anodic oxidation process 
comprising a supporting substrate (10); a bottom electrode layer (1 1) formed on the 
supporting substrate, which is used as a cathode electrode of the device; a gate 
insulating layer (12) formed on the bottom electrode layer, the gate insulating layer 
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having a plurality of first sub-micro holes (25) to be used as gate holes of the device; a 
gate electrode layer (13) formed on the gate insulating layer, the gate electrode layer 
having a plurality of second sub-micro holes each connecting to a corresponding one of 
the first sub-micro holes; an anode insulating layer (15) formed on the gate electrode 
layer, having a plurality of third sub-micro holes each connecting to a corresponding one 
of the second sub-micro holes; a top electrode layer (Fig. 8) for hermetically sealing the 
device in a vacuum, which is formed on the anode insulating layer and used as an 
anode of the device; and a plurality of emitters (23) for emitting electrons in a high 
electric field, each of the emitters being formed in a corresponding one of the first sub- 
micro holes. 

1 1 . Regarding claim 7, Cho discloses the emitter containing metal, semiconductor, or 
carbon material. 

12. Regarding claim 8, Cho discloses the carbon material being selected from a 
group consisting of a carbon nano-fiber, a carbon nano-tube, a carbon nano-particle, 
and amorphous carbon material. 

1 3. Regarding claim 9, Figure 7 of Cho shows a resistive layer (1 9) formed between 
the bottom electrode and the gate insulating layer. 

14. Regarding claim 1 0, Cho discloses the resistive layer containing Si0 2 or metallic 
oxide. 

1 5. Regarding independent claim 1 1 , Figures 1 -8 of Cho show a method for 
fabricating an electric field emission device having a triode structure by using an anodic 
oxidation process comprising the steps of forming a bottom electrode (1 1) on a 
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supporting substrate (10), the bottom electrode layer being used as a cathode electrode 
of the device; forming sequentially a gate insulating layer (12), a gate electrode layer 
(13), and an aluminum layer (15) on the bottom electrode layer; forming a plurality of 
first sub-micro holes in an alumina layer by performing an anodic oxidation process on 
the aluminum layer, thereby transforming the aluminum layer into the alumina layer; 
etching a barrier layer of the alumina layer and the gate electrode layer, thereby a 
surface of the gate insulating layer being exposed through the first sub-micro holes; 
forming a plurality of second sub-micro holes in the gate insulating layer, thereby each 
of the first sub-micro holes connecting to a corresponding one of the second sub-micro 
holes; forming an emitter (23) for emitting electrons in a high electric field in each of the 
second sub-micro holes; and forming a top electrode layer (Fig. 8) for hermetically 
sealing the device on the alumina layer in a vacuum, the top electrode layer being used 
as an anode of the device. 

16. Regarding claim 12, Cho discloses the anodic oxidation process being performed 
by using an electrolyte selected from a group consisting of oxalic acid, sulfuric acid, 
phosphoric acid, and chromic acid. 

1 7. Regarding claim 1 3, Cho discloses the barrier layer of the alumina layer and the 
gate electrode layer being etched by using one of ion milling, dry etching, and wet 
etching techniques. 

18. Regarding claim 14, Cho discloses the gate insulating layer being etched by 
using one of ion milling, dry etching, wet etching, and anodic oxidation techniques. 
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1 9. Regarding claim 1 5, Cho discloses each of the emitters being formed by growing 
metal from a bottom of each of the second sub-micro holes. 

20. Regarding claim 16, Cho discloses the metal being grown by applying DC or AC 
voltage or voltage pulse to a solution of metal sulfate, metal nitrate, or metal chloride. 

21 . Regarding claim 17, Cho discloses the metal being grown by using a solution of 
metal sulfate, metal nitrate, or metal chloride after chemically activating a surface of the 
bottom. 

22. Regarding claim 18, Cho discloses each of the emitters being formed by 
attaching a metal to a bottom of each of the second sub-micro holes. 

23. Regarding claim 1 9, Cho discloses each of the emitters being formed by forming 
a carbon nano-structure on a bottom of each of the second sub-micro holes. 

24. Regarding claim 20, Cho discloses the carbon nano-structure being one of 
carbon nano-tube, carbon nano-fiber, amorphous carbon, and carbon nano-particle, 
which are composed by using a thermal decomposition. 

25. Regarding claim 21 , Cho discloses the thermal decomposition being performed 
by thermally decomposing a gas mixture of hydrocarbon, carbon monoxide, and 
hydrogen at 200-800°C. 

26. Regarding claim 22, Cho discloses the carbon nano-structure being one of 
carbon nano-tube, carbon nano-fiber, amorphous carbon, and carbon nano-particle, 
which are composed by using a plasma decomposition. 
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27. Regarding claim 23, Cho discloses each of the emitters being formed by 
thiolizing a pre-synthesized carbon nano-tube and applying thereto an Au-S chemical 
composition process. 

28. Regarding claim 24, Cho discloses each of the emitters being formed by 
performing an electrodephoresis process on a pre-synthesized carbon nano-structure. 

29. Regarding claim 25, Figure 1 of Cho shows more than one emitter formed in 
each of the second sub-micro holes. 

30. Regarding independent claim 26, Figures 1-8 of Cho show a method for 
fabricating an electric field emission device having a triode structure by using an anodic 
oxidation process comprising the steps of forming a bottom electrode (1 1) on a 
supporting substrate (10), the bottom electrode layer being used as a cathode electrode 
of the device; forming sequentially a gate insulating layer (12), a gate electrode layer 
(13), and an anode insulating layer (15) and an aluminum layer (19) on the bottom 
electrode layer; forming a plurality of first sub-micro holes in an alumina layer by 
performing an anodic oxidation process on the aluminum layer, thereby transforming the 
aluminum layer into the alumina layer; etching a barrier layer of the alumina layer, the 
anode insulating layer and the gate electrode layer, thereby a surface of the gate 
insulating layer being exposed through the first sub-micro holes; forming a plurality of 
second sub-micro holes in the gate insulating layer, thereby each of the first sub-micro 
holes connecting to a corresponding one of the second sub-micro holes; removing the 
alumina layer; forming an emitter (23) for emitting electrons in a high electric field in 
each of the second sub-micro holes; and forming a top electrode layer (Fig. 8) for 
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hermetically sealing the device on the alumina layer in a vacuum, the top electrode 
layer being used as an anode of the device. 

31 . Regarding claim 27, Cho discloses the anodic oxidation process being performed 
by using an electrolyte selected from a group consisting of oxalic acid, sulfuric acid, 
phosphoric acid, and chromic acid. 

32. Regarding claim 28, Cho discloses the alumina layer being removed by dipping 
the alumina layer in a solution of phosphoric acid or a mixed solution of phosphoric acid 
and chromic acid. 

33. Regarding claim 29, Cho discloses each of the emitters being formed by growing 
metal from a bottom of each of the second sub-micro holes. 

34. Regarding claim 30, Cho discloses the metal being grown by applying DC or AC 
voltage or voltage pulse to a solution of metal sulfate, metal nitrate, or metal chloride. 

35. Regarding claim 31 , Cho discloses the metal being grown by using a solution of 
metal sulfate, metal nitrate, or metal chloride after chemically activating a surface of the 
bottom. 

36. Regarding claim 32, Cho discloses each of the emitters being formed by 
attaching a metal to a bottom of each of the second sub-micro holes. 

37. Regarding claim 33, Cho discloses each of the emitters being formed by forming 
a carbon nano-structure on a bottom of each of the second sub-micro holes. 

38. Regarding claim 34, Cho discloses the carbon nano-structure being one of 
carbon nano-tube, carbon nano-fiber, amorphous carbon, and carbon nano-particle, 
which are composed by using a thermal decomposition. 
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39. Regarding claim 35, Cho discloses the thermal decomposition being performed 
by thermally decomposing a gas mixture of hydrocarbon, carbon monoxide, and 
hydrogen at 200-800°C. 

40. Regarding claim 36, Cho discloses the carbon nano-structure being one of 
carbon nano-tube, carbon nano-fiber, amorphous carbon, and carbon nano-particle, 
which are composed by using a plasma decomposition. 

41 . Regarding claim 37, Cho discloses each of the emitters being formed by 
thiolizing a pre-synthesized carbon nano-tube and applying thereto an Au-S chemical 
composition process. 

42. Regarding claim 38, Cho discloses each of the emitters being formed by 
performing an electrodephoresis process on a pre-synthesized carbon nano-structure. 

43. Regarding claim 39, Figure 1 of Cho shows more than one emitter formed in 
each of the second sub-micro holes. 

Response to Arguments 

44. Applicant's arguments filed 04 January 2008 have been fully considered but they 
are not persuasive. 

45. Applicant notes that claims 1 and 1 1 recite the alumina layer being formed on 
every gate electrode layer. Independent claim 1 recites "an alumina layer formed on the 
gate electrode layer..." in line 1 1 of the claim. The Examiner notes that this recitation 
does not require the alumina layer to be formed on every gate electrode layer. 
Independent claim 11 recites "forming sequentially a gate insulating layer, a gate 
electrode layer and an aluminum layer on the bottom electrode layer; forming a plurality 
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of first sub-micro holes in an alumina layer by performing an anodic oxidation process 
on the aluminum layer, thereby transforming the aluminum layer into the alumina layer" 
in lines 5-9 of the claim. The Examiner notes that this recitation also does not require 
the alumina layer to be formed on every gate electrode. 

46. Applicant also mentions that claim 6 and 26 recite the anode insulating layer 
being formed on every gate electrode layer (no void space on the gate electrode layer). 
The Examiner notes that independent claim 6 recites "an anode insulating layer formed 
on the gate electrode layer" in line 1 1 of the claim. The Examiner notes that this 
recitation does not require the anode insulating layer to be formed on every gate 
electrode layer, such that there is no void space on the gate electrode layer. 
Independent claim 26 recites "forming sequentially a gate insulating layer, a gate 
electrode layer, an anode insulating layer and an aluminum layer on the bottom 
electrode layer" in lines 5-6 of the claim. The Examiner notes that this recitation does 
not require the anode insulating layer to be formed on every gate electrode layer, such 
that there is no void space on the gate electrode layer. 

47. In response to applicant's argument that Cho fails to show certain features of 
applicant's invention, it is noted that the features upon which applicant relies (i.e., the 
shapes and functions of the spacer; layer thicknesses) are not recited in the rejected 
claim(s). Although the claims are interpreted in light of the specification, limitations from 
the specification are not read into the claims. See In re Van Geuns, 988 F.2d 1 181 , 26 
USPQ2d 1057 (Fed.Cir. 1993). 
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48. Applicant also notes that according to independent claims 1,6, 11, and 26, one 
micro hole is surrounded by the bottom electrode layer, the gate insulating layer, the 
gate electrode layer, the alumina layer and the top electrode layer, and thus, micro 
holes are formed separately from each other. The Examiner notes that the above 
features are not recited in the claims, and thus, do not need to be taught in the prior art 
reference of Cho. 

Conclusion 

49. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

50. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Contact Information 
Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Quarterman whose telephone number is 
(571)272-2461 . The examiner can normally be reached on M-TH (7-5:30). 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minh-Toan Ton can be reached on (571) 272-2303. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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Examiner Supervisory Patent Examiner, Art Unit 
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Examiner, Art Unit 2889 
14 April 2008 



